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PROGRAM MANAGEMENT 

STATUS SUMMARY 

Boilerplate 15 demonstrated the al ternate  mode of launch escape 
tower jett ison and fur ther  verified the launch and exit environment in a 
successful flight on September 18. The SA-7 launch vehicle lifted f rom 
pad 37B at the Kennedy Space Center at 11:23 a .m.  EST (see F igure  1). 
The boilerplate vehicle (command and serv ice  modules), the instrumentation 
unit, and the burned-out S-IV stage returned to the ea r th ' s  a tmosphere 
during the fifty-ninth orbi t  on September 22. 

The initial hot f ir ings of the test fixture F - 2  were  accomplished on 
September 22 and October 1, 13, and 15. 

Details and initial analysis of the flight of boilerplate 15 and the hot 
f ir ings of the propulsion system development facility a r e  to be found in the 
Development and Operations sections of this report .  

The command module, hard boost cover,  and cer ta in  i tems  of GSE 
for  boilerplate 23 were  shipped to the White Sands miss i le  range on 
September 18. (The service module had been shipped on September 15.) The 
launch escape tower and canard assemblies  were shipped to WSMR during the 
repor t  period. Installation of the ear th  landing subsystem (ELS) was  s ta r ted  
on September 29. 

0 

Stacking and alignment operations were  completed on the command 
and service modules of boilerplate 27. 
to the Manned Spacecraft Center (MSC), Houston, on October 1. The 
se rv ice  module was shipped October 5. 

The command module was shipped 

Vehicle parachute drop 13, using boilerplate 19, was conducted on 
October 2 a t  El Centro. This drop was the second of two constraint  drops 
on the launch of boilerplate 23 at White Sands. The double-drogue, th ree-  
parachute drop was stable, and the vehicle showed no visible damage af ter  
impact , 

Tube brazing and welding operations for  the electr ical  power (EPS), 
cryogenic, and serv ice  propulsion (SPS) subsystems for spacecraf t  001 
were  completed on October 13. 

Initial checkout was completed on the electr ical  power subsystem and 
environmental control subsystem (ECS) for boilerplate 14 during the r epor t  

F; - 1 -  
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period. 
tion equipment of the boilerplate. 
the revised t e s t  plan that has  scheduled the start of the initial acceptance 
checkout (ACE-SC) of the installed subsystems during the next period. 

Initial checkout was s ta r ted  on the communication and instrumenta-  
The checkouts a r e  being conducted under 

Installation of the blast b a r r i e r  for  the serv ice  module of boilerplate 22 
was completed on October 15. 

Grumman and S&ID have formed a coordination s teer ing committee 

The committee and working groups will operate  in accordance 
supported by a d  hoc working groups to handle interfaces  between Grumman 
and S&ID. 
with procedures  under the existing NASA-S&ID-Grumman memorandum of 
understanding. 
coordination problems. 

The committee will be concerned only with S&ID-Grumman 

SITE ACTIVATION AND LOGISTICS 

Supply and Tes t  Site Support 

A new policy concerning spa res  with the major  subcontractors i s  being 
implemented i n  coordination with the S&ID Material  department.  A detailed 
schedule has  been developed for  amendment of appropriate purchase 
orders .  

Pro jec t  Recomp, to realign all existing s p a r e s  r e l eases  to conform 
to the NASA sparing policy, has  been completed. 
mately 4000 line i tems,  in varying quantities, was realized. 

A reduction of approxi- 

Logistics Engineering and Support 

A meeting was held with NASA personnel on September 30 to review 
the Apollo Mission Simulator Instructor  Handbook. 
agreement  was reached between NASA and S&ID on scope and format .  
Apollo Part -Task Trainer  Instructor  Handbook is being prepared for a 
s imi la r  review in November. 

Complete technical 
The 

The two-month s e r i e s  of spacecraf t  sys tems briefings for  NASA 
personnel began October 12 a t  MSC, Houston. 

The October i ssue  of the GSE Planning and Requirements Lis t  
(SID 6 2  -417) reflects the decisions of "Operation Squeeze" and incorporates  
the resu l t s  of an  extensive program to ver i fy  and update all GSE planning 
and r e  quire  m e n t s info r ma  tio n . 

Inputs to the Block I1 command and serv ice  module subsystems model 
specifications were prepared for  the purpose of including significant main-  
tainability design requirements  in  the model specifications for the 2 0  major  
subsystems. 
a bilit-nd a c c e s s i bili ty during s c he dul e d and un s c he dul e d m ainte nanc e. 

The inputs cover design considerations to provide for  se rv ice-  

- 2 -  
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DEVELOPMENT 

SYSTEM DYNAMICS 

Aer odvnamic s 

Boilerplate 15 achieved the aerodynamic t e s t  objectives assigned to 
this  launch-environment vehicle. 
a tmospheric  p r e s s u r e  environment for  verification of aerodynamic load design 
c r i t e r i a ,  and to demonstrate the al ternate  jett ison mode of the launch escape 
subsystem using the launch escape and pitch control motors .  

The objectives were  to determine the 

Pre l iminary  preflight analyses of the boilerplate 23 mission were  
Center of gravity and thrust  vector alignment requirements  completed. 

were  computed for use  in final weight and balance operations. 
flight analyses will be completed upon receipt of the Little Joe  I1 t ra jectory 
data f rom NASA-MSC. 

Final p r e -  

Inspection of flight hardware revealed that some modification of 
instrumentation is required to assure  that surface p r e s s u r e s  of the boost 
cover will be accurately sensed during flight. Tes ts  were  completed to 
es tabl ish c r i te r ia  for the revised installation, and the required design 
changes were started.  

E a r t h  Landing Subsystem (ELS) 

The canard assembly  for boilerplate 23 was completed and shipped to 
WSMR for  final t es t  preparations. 

All ELS constraints for boilerplate 23 were  satisfied with the successful 
completion of drop t e s t  13 using boilerplate 19. The t e s t  was made a t  
El Centro with drogue initiation programmed a t  the dynamic p res su re  
anticipated for boilerplate 2 3. 

Boilerplate 28 is being readied for the f i r s t  water -pr imary  impact 
tes t s .  Side wall modifications, ballast installations, sealing of c rew 
compartment,  and air -leak tes t s  were  completed. Instrumentation wiring 
was  installed, and final hookup is near ly  complete. 

- 3 -  . 
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Initial design of a postlanding sequence controller for a flotation 

subsystem was completed. 
of a development breadboard to  use  in  conjunction with boilerplate 2 in the 
impact and flotation subsystem t e s t s  scheduled for January 1965. 
prototype of this sequencer will be used on unmanned Apollo vehicles, 

P a r t s  a r e  being procured for the fabrication 

The 

MISSION DESIGN 

The effects of the deletion of the entry monitor subsystem (EMS) f rom 
Block I manned vehicles were  examined. 
acceptable control modes,  and mission constraints were  investigated, with 
the following conclusions: 

Minimum display requirements ,  

1. 

2. 

3. 

4. 

Without the EMS, the ro l l  attitude display represents  the 
minimum display requirement that will a s s u r e  safe entry 
t ra jector ies  ( see  Table 1). 

The addition to  the ro l l  attitude display of individual acce le ra -  
tion, acceleration r a t e ,  and velocity displays would produce no 
significant improvement. 

Complete tes t  objectives cannot be achieved in  the closed-loop 
mode without the EMS. 

Deletion of the EMS imposes subsystem operational constraints 
and reduces mission design flexibility ( see  Table 2). 

Table 1 shows the acceptable t ra jec tory  control modes for manned 
flight with the roll attitude display and no EMS. 

Table 2 shows the preent ry  limitations imposed on mission design 
for manned flight with the ro l l  attitude display but no EMS. 
summary  of mission design pa rame te r s ,  with and without the EMS, is 
given. The design corr idor  used in  Table 2 is based on standard models. 
When subsystem deviations, uncertainties,  and contingencies a r e  considered, 
the allowable entry velocity is substantially reduced by the deletion of the 
EMS. Missions wi l l  be res t r ic ted  to  low-altitude orbi ts  with l i t t le design 
flexibility, and complete closed-loop entry t e s t  objectives must  be delayed 
until Block I1 development flights. 
confidence in entry subsystems for  the lunar mission; and at least one 
Block I1 flight with Block I constraints must  be provided. 

A comparative 

This resu l t s  in  l e s s  over-al l  design 

An analysis of cr i t ical  design requirements  is being made for  the 
serv ice  propulsion subsystem (SPS). 
of the Phase  I1 program of the Apollo mission planning t a sk  force  (AMPTF). 0 

This study is being made i n  support 

- 4 -  
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Initial 
Entry 

Velocity 

Under 
26,000 feet 
per  second 

Table 1, Acceptable Ent ry  Control Modes 

Acceptable 
Control 
Modes 

1. P r i m a r y  guidance 
2. Constant bank 

3. Ballistic 
attitude 

Control 
Attitude 

Constraints 

Absolute angle of 
ro l l  l e s s  than 
90 degrees  
Constant ro l l  
r a t e  

Ranging 
Capabilities 

Limited closed- 
loop ranging 
capability 

I 

Over 
26,000 feet 
pe r  second 

1. Constant bank 
attitude 

2. Ballistic 

Absolute angle of 
ro l l  l e s s  than 

Constant r 011 
' 90 degrees  

rate 

No closed-loop 
ranging 
capability 

Table 2. Entry Corr idors  With and Without EMS:: 

(( 
With EMS 

6.0 

4.6 

3.5 

2.4 

:g) 
Without EMS 

1.9 

0.9 

0 .2  

Percentage 
D f  Corr idor  
Reduction 

Initial Ent ry  
Velocity 

(fps 1 

26,000 

28,000 

30,000 

36,000 

sEn t ry  interface a t  400,000 feet 
:k:kAllowable difference in  initial entry flight path angles 

68 

80 

94 

Representative Orbi ts ,  
Maximum Apogee 
Altitude, Ret ro  
Maneuver (NM) 

45 0 

2000 

4000 

- 5 -  
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N O R T H  A M E  

A repor t  is  being prepared  showing the mission-related functional requi re -  
ments of the SPS for both nominal and contingency situations, and indicating 
the ability of the present SPS to  per form these functions. 
review of this report  was conducted on September 30 by the AMPTF 
di rec tors ;  final re lease of the repor t  is scheduled for ea r ly  November. 
The review disclosed no ser ious discrepancies between SPS functions and 
SPS ability to  perform them, The following th ree  items received special  
attention : 

A prel iminary 

1. Variations in  thrust  level (within specification tolerances)  that 
can occur during SPS operation 

2. Present  propellant tank oversizing beyond that which i s  necessary  
to perform the NASA design AV budget (Tankvolume is provided 
for approximately 10 percent additional propellant. ) 

3. Inability of the SPS to make some small AV firings due to  the 
finite minimum impulse of the subsystem (Minimum AV requi re -  
ments,  however, have not been established. ) 

A study was made of the effects on high-gain communications result ing 
f rom the passive temperature  control of the react ion control subsystem 

Table 3, Loss of High-Gain Communications Line -of -Sight 
~~ ~ 

Mi s sion 
Phase  

Trans  lunar 

Lunar orbit  

Transear th  

Number of 
Acqui s iti ons 

62 

90 

76 

P e r  centage of 
Phase  Time 

Without 
Communi - 

cations 

4 6 :% :k 

Including 
t ime 
behind 
moon 

Average 
Inter V a l  
Without 

Communi - 
cations :% 
(min) 

14. o*:: 

2 . 2 \k ::c 

E a r t h  side 
of moon 

Longe s t 
Int e r va 1 
Without 

Communi - 
cations 

(min) 

Total Time 
Lost From 
Communi - 

cations :: 
(min) 

~~ 

1 8 , 0 4c:: 

46. O*c* 
Back side 
of moon + 18. O W  1064. 0:M 

I I 

19*::: 

::Due to vehicle rotation on X-axis 
:::Data reflect  only line -of -sight availability; reacquisit ion t ime will i nc rease  

0 the duration of t ime without communications as  much as 5 minutes pe r  
a c qui s it i o n. 

- 6 -  SID 62-300-30 4 W l W U I M L  
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(RCS) in  the service module. 
t empera ture  contr ol requires  
modules about the X-ax i s  with 

The present  method of achieving this  passive 
the rotation of the command and serv ice  
this axis maintained normal  to the vehicle- 

sun line. 
vehicle-earth line. 
assumed to be one revolution per  hour during t ransear th  and t ranslunar  
phases,  and six revolutions per  hour during lunar orbit .  The rotation of 
the spacecraft ,  when the X-axis is displaced from the vehicle-earth line, 
will resul t  in communication null periods.  
exis t  because the spacecraf t  will be interposed between antenna and ear th ,  
thus blocking t ransmission to earth. 
communication capabilities caused by this rotation during AMPTF initial 
reference missions . 

In most  cases ,  this results in an angular displacement f rom the 
The r a t e  of vehicle rotation about its X-axis was 

An antenna pattern hole will 

Table 3 shows the effect on high-gain 

CREW SYSTEMS 

All detail par t s ,  including optics, for th ree  prototype models of the 
collimated optical docking aid were received and a r e  being assembled 
( s e e  Figure 2). Completion is scheduled for mid-October, One unit will 
be delivered to  NASA-Langley Research Center for u se  in  full-scale docking 
studies;  the other two units will be used for S&ID engineering evaluation, 
NASA indicated that this device mayalso  be used as a docking aid on the 
lunar excursion module. 
sighting device were  completed, one for use  a t  NASA-Langley to  determine 
compatibility with the lunar excursion module and one for engineering 
evaluation use at S&ID. 

Two mock-ups of the prototype of this optical 

Apollo zero-g flight t e s t s  were conducted jointly by S&ID, MIT, and 
NASA at Wright-Patterson AFB September 21 to  24; resu l t s  are  being 
evaluated. Four as t ronauts  participated i n  the following zero-g t e s t s  
aboard  a KC-135 a i rc raf t :  

1. 

2. 

The guidance and navigation (G&N) res t ra in t  subsystem and 
space suit interface was studied, 
simulated using operable hand control lers  that were  mechanized 
for  a s t a r  - and landmark-alignment task. 
Block I1 hand control panels for the lower equipment bay were  
evaluated. 
functionally tested. 

Sextant alignment was 

Both Block I and 

The G&N station res t ra in t  subsystems were  

An updated crew couch r e s t r a in t  subsystem was tes ted for ease 
of attachment and adjustment. The center couch was evaluated 
for  ease  of adjustment f rom the G&N position to the boost and 
entry position.. 

- 7 -  
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3. Control switches and circuit b reakers  for the main display panel 
were operated with different preloads to  determine optimum 
loading. 

4. A mock-up of one concept of a sleep station was tes ted to  de t e r -  
mine ease  of ingress  and eg res s  and r e s t r a in t  capabilities. 

5. Two space suits (Apollo 024 and Gemini 2C) were  compared for 
mobility under simulated lunar gravity conditions, The la tes t  
configuration of the portable life -support subsystem was charged 
with liquid oxygen and provided space suit pressurizat ion and 
breathing oxygen. 

STRUCTURAL DYNAMICS 

The modal, vibration, and acoustic tes t s  for ground spacecraft  006 
and 007 are being reduced in  scope. 
t ransmissibi l i ty  study is being decreased, and the environmental vibration 
t e s t  on spacecraft  006, using "live" subsystems, has been cancelled. As 
a resu l t  of these changes, initial spacecraft  flights will s e rve  a s  develop- 
ment and evaluation tes t s  ra ther  than demonstration flights. 

Likewise, the modal and vibration 

Aeroelastic evaluations of the canard subsystem show good safety 
margins  for flutter and divergence under a l l  flight conditions investigated 
thus far. 

A land impact analysis was made using the new cr i te r ia  for two- 
parachute landing of 35-fps vertical  velocity. 
able  accelerations for emergency impact will be exceeded for the c rew i f  
the present  couch s t ru t  subsystem is used. 
made to  resolve this problem,assuming different honeycomb cores  in the 
struts. 

Resul ts  show that the allow- 

Additional calculations will be 

Results were  obtained from the recent  impact t e s t  p rogram conducted 
a t  NASA-Langley Resea rch  Center using a fourth-scale model. 
data,  plus resu l t s  of previous S&ID tes t s  using a tenth-scale model, and 
calculated data, were  used to develop the boilerplate 28 water -impact tes t  
program. The complete impact tes t  plan, including full-scale drop condi- 
t ions,  instrumentation, and testing of s t rut  and couch was reviewed jointly 
by S&ID and NASA on October 6 and 7.  
scheduled to  begin during the next repor t  period. 

These 

Drop t e s t s  of boilerplate 28 a r e  

STRUCTURES 

.. 

An aluminum alloy specimen (sulphuric -acid anodized and dry-fi lm 
lubricated) successfully completed a sliding friction tes t  under severe  load 
conditions in an  ultrahigh vacuum (10-9 T o r r )  at room temperature ,  

0 

. _  
0 

i, 
- 9 -  - 
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This is the first such t e s t  using aluminum in the Apollo space bearing 
program, 
coefficient of friction averaged 0. 008. 
oscil latory friction and equals the average oil lubrication values of 
antifr iction bearings . 

A total of 35,418 cycles were  accumulated i n  which the kinetic 
This value i s  ve ry  low for sliding 

3 3  shaped charges have been detonated for calibration and design 
The design charac te r i s t ics  

The charges a r e  supplied by Picatinney Arsenal  for 

verification in the meteoroid tes t  program, 
required to produce a well formed and d iscre te  jet  a r e  being evolved as a 
resu l t  of the tes ts ,  
the tes t s  being conducted a t  the Defense Research  Laboratory of General 
Motors Corporation. 

NAA, Los Angeles, completed the investigation of the failed explosive 
bolt used in  boilerplate 15 between the launch escape tower and the command 
module, 
f rac ture  while the vehicle was stacked a t  Cape Kennedy pr ior  to launch. 
Fractographic and metallographic studies substantiated S&ID’s prel iminary 
conclusion that s t r e s s  cor ros ion  did not contribute to  the failure. 

Four such bolts a r e  used, and one of these suffered a complete 

Cutter assemblies  for the dual-drogue disconnect were  procured f rom 
Explosive Technology. 
t e s t  blades made of 4340 s tee l  0. 110 inches thick to  satisfy constraints fo r  
a boilerplate 19 drop tes t ,  
t es ted  a s  a resul t  of successful prel iminary tes t s ,  
made to  tes t  an  Inconel 718 blade, 

Two cutter assembl ies  were used on each of four 

A new 6A1-4V titanium blade will be development- 
Plans a r e  a l so  being 

The f i r s t  two sec tors  of the service module aft heat shield cover ,  
completed by Electroform, were  evaluated by S&ID and were  found to 
conform to  design. 
complete their  contract. 
shield insulation in place. 

The subcontractor will deliver two sec tors  weekly to 
This thin metal  cover holds the SPS engine heat 

GUIDANCE AND CONTROL 

The boilerplate 14 stabilization and control subsystem (SCS) was 
delivered by Honeywell. 
i s  in progress .  

Inspection was completed, and checkout of wiring 
Power-on t e s t s  a r e  scheduled to begin about mid-October. 

NASA astronauts,  wearing pressur ized  sui ts ,  agreed  on the optimum 
The position positionof the Block I hand controller to  allow full movement. 

of the holding fixture is being revised accordingly for submittal i n  a 
proposal to  NASA, 
for Block I vehicles and a proposed position. 

Figure 3 shows the present  hand controller position 

-L - 10 - 
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\ 
ARMREST PLATE 

I I 

ROTATION CONTROL 

PRESENT BLOCK I CONFIGURATION 

I 
I 

3.5 (+1 .C, -0) IN. 

MOUNT ALTERED TO TILT ROTATION 
CONTROL FORWARD 1 1  1 .O" 

PROPOSED BLOCK I CONFIGURATION 

Figure  3. P resen t  and Proposed Hand Controller Posit ion for Block I Vehicles 

- 11 - 
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a An engineering breadboard of the plotter display and associated dr iver  
equipment for the entry monitor subsystem i s  being a s  sembled. 
t ion is  50 percent complete, and delivery to  S&ID i s  scheduled for mid-  
October. 
determining the optimum size of the display window and for evaluating 
plotter scale factors. 

Fabrica - 

The breadboard will be connected to computers for use  in  

A revised simulation program was presented by S&ID to NASA on 
September 30 and October 1. 
the simulator 1 complex program and an expanded evaluator program 
instead. 
combined subsystem dynamic ver i f ier ,  a limited subsystem to furnish 
external visual cues, and a flight table. 
support guidance and c ont r ol labor a t  o r  y inve s ti gat ions. 

The plan is based on a n  indefinite delay in 

S&ID proposed the incorporation in the evaluator complex of a 

The table would a l s o  be used to 

Evaluation of manual reorientation of the command module following 

A total  of 80 training runs , 40 familiarization 
simulated high-altitude LES abort  was conducted on evaluator 1 using 
internal  instrumentation. 
runs,  and 480 production runs were completed with subjects in the loop 
wearing pressurized and vented Gemini suits,  The prel iminary resu l t s  
of the study indicated the following: 

1 .  

2. 

3. 

4. 

The minimum abort  altitude a t  which a manual orientation can 
be made is  100,000 feet for a Saturn IB t ra jec tory  and 
110,000 feet for a Saturn V t ra jectory,  

The monitor mode proved to  be the most  favorable for manual 
orientation f rom the standpoint of failure detection and 
correction. 

The crit icalness of SCS fai lures  af ter  r a t e  stabilization i s  
comparable to  those of a normal  entry,  

No appreciable degradation in subject performance was noted 
in the vented p r e s s u r e  suit condition; however , seve re  vision 
and reach restr ic t ions were  experienced by the subjects 
wearing pressur ized  suits. 
lowering of subject performance, although none of the 31 runs 
in  which random SCS fai lures  were inser ted would have 
resulted in  a loss  of the vehicle. 

These res t r ic t ions  resul ted i n  a 

TELECOMMUNICATIONS 

System tests were  completed during this reporting period on the 
television bench maintenance equipment (BME). The C -band BME checkout 0 
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will r e sume  upon correct ion of a defective signal generator.  
of the up-data link BME is in progress.  

The checkout e 
The H F  antenna specification may be revised to incorporate a single 

monopole base-fed antenna. 
during the la t ter  half of October, 

A study is in progress  and should be completed 

Bid proposals on the 2-kmc high-gain antennas a r e  due the las t  of 
October; evaluation should be completed during the la t ter  half of November. 

The Apollo telecommunications engineering evaluation (ATEE) space - 
c ra f t  console was shipped to  NASA-MSC for use  in  checking compatibility 
of the spacecraft  subsystems and the manned spaceflight network a t  Houston. 
Two S&ID employees will participate in  the NASA -MSC communications 
evaluation program. 

A revised layout of the Block I1 communications control panel was 
completed. Continuous interphone capability is  being added a s  the resul t  
of a request  for change generated at the Block I1 design engineering inspec-  
t ion (DEI) September 29, 30, and October 1. In addition, studies will be 
conducted on antenna configuration and antenna switching a s  requested at  
the DEI. 

Finalization of measurement requirements  for spacecraft  009 and 0 11 
resul ted in  minor changes; a major reduction i n  spacecraft  012 measu re -  
ment  requirements was achieved, 
f rozen  for spacecraft  009, 01 1 , 012, and all subsequent Block I vehicles 
except the heat shield measurements for spacecraft  017 and 020. 

Measurement requirements  a r e  now 

94 s t ruc tura l  integrity measurements were  added for the service 
module and adapter of spacecraft 009. 
separa te  te lemet ry  subsystem i n  the adapter for these measurements .  

A modification kit will provide a 

ENVIRONMENT CONTROL 

A humidity sensor  will be added to  the r e tu rn  ducting of each of the 
t h r e e  space suits. The t ransducers  that NASA proposes to furnish, how- 
eve r ,  a r e  of a grea te r  diameter than the ducting (0.953 inches versus  
0.937 inches),  and the operating wattage required exceeds the maximum 
available for each t ransducer  (5 .667  watts versus  2. 0 watts) ,  In order  to  
avoid duct contouring and in order to  stay within power budgets, S&ID is 
coordinating effort  with NASA to reduce t ransducer  s ize  and wattage 
requirements .  

-13 - - 
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AiResearch has  initiated Group I qualification testing of 26 environ- 

mental  control subsystem (ECS) components, 12 of which have completed 
the tests.  Deliveries of production ECS package units for the breadboard 
and spacecraft  a r e  scheduled as  follows: 

Use 

Breadboard 
Spacecraft 00 6 
Space craf t  0 09 
Spacecraft 0 0 8 
Spacecraft 01 1 
Spacecraft 0 12 

Date 

October 23 
October 28 
December 21 
January  11 
February  8 
March 8 

Technical problems associated with the incorporation of the selective 
stagnation concept in Block I1 space rad ia tors  were  outlined by S&ID at a 
meeting with NASA-MSC. Difficulties considered included the following: 

1. Sensitivity to  unknown factors  such as edge effects and local 
surface propert ies  

2. Possible requirements  for a complicated control of fluid 
distribution and the required heat rejection 

3. Increased analytical computer t ime required by the proposed 
NASA plan 

Better definition of e lec t r ica l  heat load distribution, with and without 
coldplates, i s  being obtained by using data derived f r o m  analyses of 
command module t ransient  coldsoak and ablator bondline tempera tures ,  
These more  accurate  e lec t r ica l  heat loads can be used to  improve computer 
simulation studies of possible condensation problems in  the Block I command 
module. 

P lans  a r e  being completed for compatibility t e s t s  of heat shield and 
instrumentation at Ames Resea rch  Center. Model instrumentation and t e s t  
environments a r e  described for each tes t  run. Analyses of the heating and 
shear  s t r e s s e s  were completed, and heating r a t e s  were  predicted to  match 
selected body points of spacecraft  009 and 011. 
the model t e s t s  wil l  be two to  th ree  t imes  grea te r  than actual flight values 
in five of the seven tes t  environments and will closely match the values in  
the remaining two. 

Shear values obtained in 

Pre l iminary  thermal  analyses of the edge conditions for the ECS 
radiator  panel during maximum solar incidence indicate a serv ice  module 
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skin temperature  range of 140 F to 180 F within 18 inches of the radiator 
panels. 
-140 F to  -50 F. 
minimum and maximum temperatures  a r e  respect ively -140 F and 150 F. 

For  a coldsoak condition, these tempera tures  are  in  a range of 
0 

For a radial  beam s t ruc ture  remote  f rom the panels, 

The maximum predicted temperature is 170 F for  the ordnance device 
of the command module drogue chute at the time of deployment. 
considerably below the specification temperature  limit of 250 F. 

This is 

ELECTRICAL POWER 

The hydrogen and oxygen tanks for spacecraf t  006 were  received f r o m  
Beech Aircraf t ,  and the associated valves a r e  scheduled for shipment in  
la te  October. 
requirements  for the cryogenic gas storage subsystem (CGSS) to  support 
space  craft  0 0 6 schedules . 

Delivery of these components completes the hardware 

Burst  test of the fourth oxygen p r e s s u r e  vessel  successfully completed 
the qualification t e s t  p rogram for the Inconel 718 p r e s s u r e  vessels.  
vesse l  burst  at 1922 psig compared to 1873 psig for the third vessel. 
(Predicted burst  p re s su re  was 1819 psig. ) Each vesse l  was hydrostatically 
ruptured a t  room temperature ,  and investigations of each vessel  disclosed 
shea r  failure of the mater ia l ,  indicating good ductility. 
(oxygen) and the titanium 5A1-2.5 Sn (hydrogen) p re s su re  vessels  a r e  now 
fully qualified, 

This 

Both the Inconel 718 

For  the first t ime,  two fuel cell  power plants were successfully 
operated in paral le l  i n  a simulated space vacuum a t  S&ID. 
s ients  of fuel cell  output during load switching were  studied, and the abil i ty 
of each power plant to share  a common load was demonstrated. Three fuel 
cel l  power plants will undergo a s imilar  paral le l  load tes t  during the next 
r epor t  period. 

Current  t r a n -  

An adequate safety margin will be a s su red  for en t ry  and postlanding 
e lec t r ica l  requirements  for spacecraft 012 and subsequent Block I space-  
c raf t  by replacing the th ree  present 25-ampere -hour entry bat ter ies  with 
t h r e e  40-ampere -hour bat ter ies ,  

Qualification testing of the 25 -ampere -hour entry and postlanding 
bat tery should be completed in  mid-October, and the final t es t  report  
should be re leased  in  e a r l y  November. 
be used on ear l ie r  Block I vehicles. 
stand t e s t ,  27. 69 ampere-hours  of usable capacity remained in the tes t  
battery. This amounted to  a t r u e  loss  of approximately 12. 75 percent. 
The  t e s t s  show that the bat tery exceeds design requirements  which allow a 
45 percent t r u e  loss  f r o m  a full charge of 35 ampere-hours  down to  about 
20 ampere-hours  of usable capacity a t  the end of a 60-day charged stand, 

The 25-ampere-hour bat tery will 
At the conclusion of the 60-day charged 

0 
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N O R T H  A M  

A study reveals that main dc bus voltage ripple may  be as high as 
This 

A request  
1 volt, peak-to-peak, over a frequency range of 20 to  30,000 cps. 
value is  greater  than the 0.250-vglt limit established by NASA. 
t o  increase  the NASA limit is being initiated. 

The empirical  equations relating fuel cel l  voltage, power, electrolyte 
concentration, and tempera ture  were  incorporated into a computer p rogram 
to  analyze fuel cell steady-state operations. 
the curves  of fuel cell  performance charac te r i s t ics  recent ly  furnished by 
Pratt & Whitney. 
Whitney curves was  excellent for the basic functions and the first derivatives 
of these functions, 
electrolyte concentration and tempera ture  indicate poor agreement. 
correlat3on should be possible a s  soon as data requested f r o m  Pra t t  & 
Whitney on bypass valve flow versus  tempera ture  a r e  available and can be 
incorporated i n  the computer analysis  program. 

Results were  compared to  

Agreement between the analytical r e su l t s  and the P r a t t  & 

However, the second derivatives of the functions for 
Better 

Prel iminary design proof t e s t s  of the caution and warning detection 
unit were  completed. 
electromagnetic interference requirements ,  

The resu l t s  indicate sat isfactory performance to  

A new caution and warning subsystem requirement  was added, calling 
for warning of SCS react ion jet  d r iver  failure. 
time comparator to warn of excessive react ion je t  burning t ime. 

Design is i n  process  on a 

As a resul t  of requirements  established at the cabin lighting DEI on 
September 3, the floodlighting design was reviewed, and design was s ta r ted  
on dimming circuits for the integrally lighted instruments  and master 
caution indicator mat r ices  of the main display console. 
floodlighting requirements indicated a need for additional units and redesign 
of existing units to provide the necessa ry  illumination. 
p rog res s  t o  meet  the DEI requirements.  

The review of 

Designs a r e  i n  

PROPULSION 

Service Propulsion Subsystem (SPS) 

The first hot firing of the SPS engine on the F - 2  t e s t  fixture at White 
Sands (Figure 4) resulted in  an unstable start t ransient  caused by a main 
engine valve malfunction, 
vibration safety cutoff subsystem. 
i n  a 10-second hot firing with sat isfactory engine performance. 
inlet p re s su re ,  however, was found to  be below nominal. 

The engine was shut down automatically by the 
The second t e s t  was successful,  result ing 

The oxidizer 
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Figure 4. First Hot Firing of SPS Engine, T e s t  Fixture  F-2 

The dynamic stability program continued with 85 injector firings. 
Table 4 lists a l l  f i r ings conducted during this repor t  period. 

The propellant utilization and gauging subsystem wi l l  be deleted f rom 
spacecraf t  009, because the mission of this vehicle i s  not suitable for 
obtaining adequate data f rom this equipment. 

Reaction Control Subsystem (RCS) 

Lear-Siegler completed the off-limits tes t  program of the tes t  point 
disconnect for  the command and service module RCS, and 150 of these units 
w e r e  shipped to  S&ID. 

Qualification tes t s  were  completed successfully on the helium p res su re  
ves se l  for  the command and service module RCS, and off-limit tes ts  will 
follow immediately. 

c 
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Design verification tes t s  were completed on the Pyrodyne bur st d i sc  
for the command module RCS. 
and lower installation torque will be incroporated in qualification t e s t  units. 

An improved design permitting s ta t ic  sealing 

e 

Rocketdyne completed acceptance testing of two of the command 
module RCS engines that will be used in the prequalification tes t  program, 
In addition, one of these engines successfully completed a cr i t ical  vibration 
t e s t  simulating a high-q abort. 

The Phase  I1 breadboard of the command module RCS was successfully 

After successful 
hot-fired for  the first time. The Phase  I1 breadboard consists of a n  
assembly  of nonqualified spacecraft  hardware components. 
sys t em activation, each of the six sys tem "A" engines was fired for 
calibration. Tes t  data a r e  being analyzed. 

Launch Escape Subsystem (LES) 

Fai lure  of the interstage spot welds during the third qualification t e s t  
of the tower jettison motor at  Thiokol on September 9 resul ted i n  an  imme - 
diate investigation. The boilerplate 15 inter stage was strengthened by two 
r ings  of bolts; a final modification employing 338 r ivets  was incorporated 
on the  boilerplate 23 interstage; and all other inters tages  on hand a r e  being 
modified in  the same  way. 

All inter stages,  including those modified, will be s t ructural ly  tes ted 
The first of these modified i n  a s ta t ic  load fixture now being constructed. 

inters tages  will be proof tested and then retrofit ted into boilerplates 16, 
22, and 26, and spare  motors  for White Sands and Cape Kennedy. 
i ne r t  motor for boilerplate 27 will not requi re  retrofit .  

The 

Because of damage to tes t  stand components a s  a resul t  of the in t e r -  
s tage fai lure ,  qualification testing of tower jettison motors  i s  not expected 
to  r e sume  until November, with completion rescheduled for late March 1965, 
Delivery schedules of fully qualified motors ,  however , will not be delayed. 

All data on the 20 LES motor qualification tes t s ,  except t h rus t  vector 
and ro l l  values, were  received and a r e  within specification. 
completing analysis  of the thrust  vector and ro l l  data, 

Lockheed is 

Qualification t e s t  data on 16  of the 21 pitch control motors  tested were  
received f rom Lockheed, and a r e  being evaluated, 

The boilerplate 15 LES appeared to  function normally, and was not 
observed to  break up despite reaching a tumbling r a t e  of about two revolu- 
t ions per  second approximately four seconds af ter  motor ignition. 

- 19 - 
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Propulsion Analysis 

Service module RCS quad and engine data f rom the boilerplate 15 flight 
a r e  being evaluated. 
head was 150 F compared with a predicted tempera ture  of 380 F; thus,  
boost heating appears t o  be l e s s  severe  than predicted. 

The maximum tempera ture  recorded for the injector 

At a meeting of S&ID, Grumman, and NASA a t  Houston, the following 
decisions were  made regarding the thermal  control of the service module 
RCS engines: 

1. Engine design should include the fuel standoff valve. 

2. S&ID and Grumman should design their  spacecraft  to  accept this  
engine, 

3.  S&ID wil l  study the feasibility of passive thermal  control for the 
cislunar mission, 

4. S&ID may add electr ical  heaters  for thermal  control during 
lunar orbit. 

Thermal  studies oi the command module RCS during ear th  orbit  
indicate that the RCS engine valves may cool below the propellant freezing 
point. Either passive or  e lectr ical  thermal  control will be needed. 

Rocketdyne's proposed program to qualify the command module 
RCS nozzle extension was reviewed by S&ID. The proposed t e s t s  would 
not define ablation phenomena adequately and a r e  being delayed pending 
review of thermophysical data and chemical analysis of a f i red nozzle 
extension. 

The feasibility of replacing the expulsion bladders of the command 
module RCS tank with multiple retention sc reens  was established in  a 
prel iminary study. 
planned to  support design effort. 

Tests  under standard gravity conditions a r e  now being 

The second s e r i e s  of zero-g propellant behavior t e s t s  in  the KC-135 
a i r c ra f t  was completed. Five flights furnishing about 125 parabolas were  
made during the week of September 14. 
module rotation and SPS shutdown on SPS sloshing were  measured and a r e  
being analyzed. 

The effects of command and serv ice  

The predicted interplay between paral le l  SPS helium p r e s s u r e  
Severe and damaging oscillation regulators  was confirmed in  tes ts .  

occurred. Possible solutions to  this problem a r e  being studied. 

- 
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GROUND SUPPORT EQUIPMENT (GSE) 

Acceptance C he ckout Equipment (ACE - SC ) 

Interface tests were  completed between the car ry-on  pulse code modula- 
tion (PCM) subsystem and the data interleaving subsystem, and between the 
latter and the General  Electr ic  decommutator. Also, the interface tes t s  
between the car ry-on  PCM and the d ig i t a l  signal conditioning with multiplexing 
unit were  completed. 
one module of the analog signal conditioning and sampling unit were  delivered 
by Autonetics to S&ID, Downey. The digital test command subsystem (DTCS) 
car ry-on  baseplate unit, and the external DTCS for  boilerplate 14 were  
shipped to S&ID, Downey, by Control Data Corporation. 

Special Tes t  Units (STU) 

The third module of this  signal conditioning unit and 

The acceptance t e s t  was completed on the four bays for the SPS 
checkout and firing control STU,  and the equipment was delivered to  S&ID. 

GSE Cable Subsystem Status 

During this repor t  period, 620 new drawings and 89 change drawings 
were  released. These drawings covered cable and J-box requirements  for 
boilerplates 14 and 22,  spacecraft 006, 008, and 009, and t e s t  fixture F-2. 

Launch C o m d e x  34 a t  CaDe Kennedv 

Major GSE problems for t h i s  complex were  studied and solutions were 
developed as follows: 

1. The requirements  for  filtering spacecraft  dc power were  
satisfied by locating a capacitance fi l ter  on the umbilical 
swing arm. 

2. The space problem i n  the automatic ground control station 
room was resolved by repackaging the following GSE models 
into fewer bays: the servicing equipment ACE-SC adapter ,  
the load bank electrical  unit, the e lec t r ica l  control switching 
unit of the GSE fluid distribution subsystem, the purge monitor 
and control unit, and the distribution panel for dc ground power. 

Spacecraft In s t r  umentation T est E suiDment (SIT E) 

SITE subsystem 1 was delivered by Autonetics to  S&ID, Downey; 
checkout of the unit will be completed in  t ime to support boilerplate 14 and 
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spacecraft  009. Drawings were  completed and procurement was initiated 
for the SITE instrumentation t e s t  f ixtures to  support the f i r s t  need date of 
ACE-SC testing on December 18. 

Basic Water Transfer Unit 

The water t ransfer  unit, designed and manufactured by S&ID, Tulsa ,  
will be used to  service the spacecraft  water management subsystem and to  
remove water accumulated in  the spacecraft  vapor vent tube, 
will contain 400 pounds of water -sufficient for the necessary  flush and f i l l  
operations. 
the spacecraft  vapor vent tube. 
conducted a t  Tulsa with delivery scheduled for la te  October. 

This unit 

A vacuum ejector will provide suction to  remove water f rom 
Engineering acceptance tes t s  a r e  being 

Service Module TransDort Fixture 

The service module t ransport  f ixture was fabricated and successfully 
fit-checked on boilerplate 27, 
portation of the boilerplate 27 and spacecraf t  se rv ice  modules in  the 
B -377 -PG aircraft .  

This i t em will be used only for air t r a n s -  

GSE Design Cri ter ia  

Reliability engineering and GSE engineering will make a joint compre - 
The objectives of this review hensive review of a l l  mission-essential  GSE. 

a r e  twofold: 

1. To reduce the s ize  of the existing l is t  

2. To res t r ic t  cr i t icalness  for end-items to  actual cr i t ical  functions 
only 

Example: A res t r ic ted  process  specification may be c r i t i ca l  in  
r ega rd  to a fluids function, but not cr i t ical  electrically;  
therefore ,  a possible relaxation in  soldering r equ i r e -  
ments  may be possible. 

GSE Models Delivered 

The following models of GSE equipment were  delivered to  support the 
spacecraft  program: 

SPS engine gimbal locking link 
SPS engine nozzle extension c losure  
Thrust  chamber assembly  alignment BME 
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Temperature  calibration unit 
Up-data link BME 
Helium ready storage unit 
Thrust  vector control amplifier t e s t  set  
Engine ON-OFF control amplifier t e s t  set 

SIMUJATION AND TRAINERS 

Fabrication was completed on the SPS engine simulator , including 
control console and power supply rack,  acd incorporation in  the simulation 
complex a t  S&ID, Downey, was started. The SPS simulator is a n  e lec t ro-  
mechanical device that simulates the operation of the SPS engine. The unit 
contains adjustable mass-moment arms around both the pitch and yaw axes  
to  simulate the moment of inertia of the SPS engine. 
by the same  electromechanical actuator subsystem that is used in the Apollo 
spacecraft ,  
the  actuators ,  scheduled for delivery the las t  of October, 
be completed and functional checkout of the unit is scheduled for completion 
in  ea r ly  January. 

Each a r m  is driven 

All hardware required to operate  the unit is available except 
InstallatLon will 

The SPS simulator will be employed first in mission simulation study 
for spacecraft  009, to  begin January 15. 
with computers and prototype spacecraft SCS equipment. 
simulator studies will provide closed-loop operational character is t ics  of 
the thrust  vector subsystem. 

The unit will be used in conjunction 
Subsequent SPS 

VEHICLE TESTING 

Assembly and t e s t  operations for boilerplate 23 were  completed a t  
%ID, Downey, and the vehicle was shipped to White Sands for field tes t  
operations, 
canard and the f i r s t  to  demonstrate the command module boost pro-  
tective cover,  The boost phase will employ a Little Joe  11; abort  
initiation will be approximately 30, 000 feet, apogee a t  approximately 
50,000 feet, 

The vehicle will be the first to  demonstrate the LES with the 

Boilerplate 27, the structural  dynamic tes t  vehicle, was completed 
and shipped to NASA-MSC, Houston, Structural  dynamic t e s t s  will be 
accomplished with the command and serv ice  modules stacked. Following 
these  tes t s ,  the vehicle will be shipped to  NASA-MSFC, Huntsville, for a 
total-s tack dynamic tes t  that includes the boosters.  

Initial checkout was completed on the electr ical  distribution subsystem 
The stack and the ECS of the boilerplate 14 command and serv ice  modules. 

is now undergoing checkout of the communication and instrumentation 
subsystems.  

0 
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The gir th  shelf was installed in the spacecraf t  006 crew compartment,  
and the compartment successfully passed acceptance p r e s s u r e  tes t s  for  
s t ruc tura l  integrity. 
components of the command module a r e  being corrected.  
testing a r e  being accomplished without interfering with installation schedules 
fo r  the secondary s t ructure .  

Bonding problems discovered in secondary s t ruc ture  
The rework and 

The spacecraft  007 serv ice  module will be used fo r  the SPS dynamic 
gimbal tes t .  The boost protective cover was deleted f rom this vehicle; 
however, the apex "hard" portion of the boost protective cover will be used 
fo r  spacecraft  004 s ta t ic  tes ts .  

All spacecraft  001 wiring installations were  completed, and the serv ice  
The module is undergoing tes t s  for  e lectr ical  continuity and possible shorts .  

vehicle is expected to be ready for a NASA design engineering inspection 
about October 24. 

RELIABILITY 

The third qualification s ta t ic- tes t  firing of the tower jett ison motor a t  

A review of the high-speed motion pictures  of the firing showed that 
Thiokol resulted in the destruction of the motor and attached inters tage s t ruc -  
ture .  
the failure was initiated by the separation of the spot-welded joints between 
the forward and aft attachment rings and the p r imary  s t ruc ture  of the in te r -  
stage assembly.  Investigation of the manufacturing and inspection methods 
used by the interstage supplier showed poor spot-weld techniques and 
inadequate in-process inspection. 
strengthened, and the design has  been changed to co r rec t  the problem. 

All present  inters tages  a r e  being adequately 

The qualitative resul ts  of a reliability study performed on the hydraulic 
bipropellant valve actuator of the SPS engine a r e  as follows: 

1. Extremely tight tolerances a r e  required for  O-ring sea ls  
on the inlets and outlets of the two-way and three-way valves. 

2. The double O-rings on a moving piston that replaced the 
actuator closing bellows may resul t  in fuel leakage directly 
f rom the fuel tank a t  any t ime during flight. 

3 .  Two single-failure possibil i t ies a r e  contained in the two-way 
pilot valve: 
inser t ,  

fuel leakage past  the poppet sea t  and around the 

A comparison was made of severa l  types of valve actuation including 
hydraulic, electric,  and pneumatic. The e lec t r ic  actuator- has  the highest 
reliability potential, but would require  extensive development. Resolution 
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of deficiencies in  the hydraulic actuator design would have to be accomplished 
before the hydraulic reliability would exceed that of the proposed pneumatic 
actuator .  The additional components in the pneumatic actuator would degrade 
mission success ,  but would eliminate all single-point fa i lures ,  The pneu- 
mat ic  actuator could resu l t  in an improvement in cost  and schedule. 

Reliability studies were  made of proposed methods to implement the 
NASA requirement for the simultaneous t ransmission of recorded and r ea l -  
t ime telemetry,  voice, Doppler tracking, and pseudo-random noise (PRN) 
ranging. 
single t ransmi t te r  with either a frequency modulation (FM) o r  a pulse 
modulation (PM) capability. 
plished simultaneously, 
te lemetry,  voice, Doppler tracking, and PRN ranging information-all 
essent ia l  to mission success.  
recorded  information. The following proposed methods for  adding this 
s imultaneous capability were consi de red: 

The present  configuration of the S-band equipment consis ts  of a 

Thus, PM and F M  modulation cannot be accom 
The P M  subca r r i e r  is used to t ransmi t  real- t ime 

The F M  subcar r ie r  i s  used to t ransmi t  

1.  The addition of a third PM subca r r i e r  with redundant power 
amplifier 

2 .  The addition of a separate F M  t ransmi t te r  

a. A single F M  transmit ter  with redundant power 
amplifier 

b. Redundant FM t ransmi t te rs  with redundant power 
amplifier 

F r o m  a reliability standpoint, the addition of a third PM subca r r i e r  with 
redundant power amplifier i s  recommended as the best method of imple- 
menting the additional requirement. 

INTEGRATION 

The boilerplate 15 launch at Cape Kennedy on September 18 required 
four holds because of booster and facility problems; no holds were  required 
f o r  the spacecraft. 

Boilerplate 15 te lemetry was satisfactory,  with reception improved 
over  that of boilerplate 13. Instrument performance appeared good, with the 
f a i lu re  of only one calor imeter  and one thermocouple. The failed calor imeter  
w a s  located forward of and very close to RCS quad "A, and corresponded to 
the instrument  on boilerplate 13 that a lso failed. (However, two other boiler-  
plate 15 ca lor imeters  corresponding to two failed instruments  on boilerplate 
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13 gave valid data, ) 
of the forward-facing nozzle of RCS quad "A, I '  in  an  a r e a  that was expected 
to attain the highest temperatures .  

The failed boilerplate 15 thermocouple was on the flange 

RCS quad "A, the only one instrumented, contained a total of 12 
The tempera tures  recorded thermocouples and 4 resis tance thermometers .  

by these instruments were considerably lower than expected. 
procedures has  disclosed that the thermocouple installation differed f rom 
that on which predictions were  based. 
apparent instrument failures and the RCS quad "A" anomalies.  
of the 133 measurement s enso r s  on boilerplate 15 functioned satisfactorily.  

A review of 

Investigation is continuing on the two 
The remainder  

S&ID presented an Apollo electromagnetic compatibility (EMC) program 
to NASA and Bellcom on September 24. The briefing covered the following 
subjects: 

1.  

2 .  

3. 

4. 

5. 

6. 

7. 

8. 

9.  

The S&ID EMC program 

Major subcontractor compliance with EMC specifications 

Major subcontractor plans to achieve EMC compliance 

EMC status of spacecraf t  009 subsystems 

Mission-essential GSE to be EMC-qualified for spacecraf t  009 

Known EMC problems and plans for correct ive action 

Grounding system for boilerplate 14 and ACE-SC at 
Building 290, S&ID, Downey 

Adequacy of grounding associated with the service tower 
a t  Cape Kennedy 

EMC differences fo r  spacecraf t  008, 009, 011, 012 and 
production Block I spacecraf t  subsystems 

NASA agreed to an accelerated EMC effort that will cover EMC testing 
of one of each kind of spacecraf t  subsystem black box, one of each 
kind of mission-essential  GSE, and spacecraf t  spec t rum signature 
t e sting . 
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The prel iminary Block I1 command and service module mock-ups 
(Figures  5, 6,  and 7 )  werepresented to  NASAat the design engineering inspec-  
tion (DEI) September 29, 30, and October 1; 106 requests  for change were  
categorized as follows: 67 action, 23 study, 12 rejected,  and 4 not applicable. 

The following four important documents were  published during this 
r epor t  period: 

1. Vehicle Ground Operations Plan, SID 64-1368 (Block 11) 

2. Lunar Excursion Module Performance and Interface Specifi- 
cation, S ID 62-1244 (Block II) 

3. Boilerplate 23 Launch Vehicle Performance and Interface 
Specification, SID 63-948 (Little Joe 11) 

4. Boilerplate 23 Interface Control Document, M H O 1  -04012 -414 
(Little Joe  11) 

The Block I command and service module subsystem specification (SID 63-3 13) 
and the Block I model specification (SID 64-1237) were  a l so  re leased  and 
t ransmit ted to NASA-MSC. Negotiations of the Block I system and model 
specifications were  conducted a t  NASA-MSC from September 24 through 
September 27, and agreements  were reached on the Block I configuration. 
Both system and model specifications a r e  being revised to reflect  these 
agreements ,  and a r e  scheduled f o r  final re lease  in ear ly  October. The 
Block I system and model specification will be incorporated into Contract 
NAS9-150 to replace the present  Exhibit B. 

The proposed Block 11 command and service module system specifica- 
t ion (SID 64-1344) and the command and service module model specification 
(SID 64-1345) were released as scheduled on September 30 for  the Block I1 
DEI. 

S&ID, Grumman, MIT, and NASA held severa l  coordination meetings 
- ;O consider checkout requirements for R F  subsystems. The following 
lecisions resulted: 

1. Radar boresight, RF, and R F  interference tes t s  will be 
conducted only at the R F  sys tems tes t  facility at Cape 
Kennedy . 
Open-loop testing of the r ada r  subsystems will be conducted 
i n  the operations and checkout building at the Flor ida facility. 

2. 
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0 Figure 5. Pre l iminary  Block I1 Command Module Mock-up 

Figure 6. Interior of Pre l iminary  Block I1 Command Module Mock-up 
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Figure 7.  Pre l iminary  Block 11 Service Module Mock-up 
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OPERATIONS 

DOWNEY 

Boilerplate 23 

Shipping preparations for  the boilerplate 23 command module were  
completed, and the module w a s  loaded on a C-133 a i rc raf t  on September 18. 
The launch escape tower and  canard were  shipped by t ruck on September 19, 
arr iving at WSMR on September 21. 

Boilerplate 14 

Modifications of the environmental control subsystem (ECS) configuration 
were  completed. P r e s  sure ,  contamination, and servicing checkouts of the 
ECS were  accomplished. 
cooling loops. 

Functional checkout was completed on the ECS 

Panels, black boxes, and wiring were  installed for the electr ical  
power subsystem (EPS) checkout. 
were  completed. 
plished on October 5, and checkout was completed on October 7. 
of the power distribution portion of the EPS was accomplished. 

Command module wiring continuity checks 
Installation of the Westinghouse inver te rs  was accom- 

Checkout 

A defective service propulsion subsystem (SPS) engine actuator was 
removed and replaced. 
cen t ra l  timing equipment was completed on October 12. 

The checkout of the signal conditioners and the 

During the next report  period, checkout will be completed on the 
stabilization and control subsystem, reaction control subsystem, and serv ice  
propulsion subsystem. 
be completed. 

Detailed planning for ACE station 1 activation will 

WHITE SANDS MISSILE RANGE (WSMR) 

Propulsion System Development Facility (PSDF) 

An investigation of the unsuccessful fuel circulation tes t  revealed 
improper  operation of the male  half of the quick disconnect that allowed 
fuel to flow in only one direction. 
r eve r sed  and allowed fuel to flow to  the t e s t  stand. 
tanking tes t s  were then accomplished satisfactorily. 

The malfunctioning quick disconnect was 
The fuel and oxidizer 
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All modifications and pickup tasks  on the fluid distribution unit were 
completed, and the unit w a s  prepared to support the first hot firing. 
postfire purge modification was completed on September 17. 
tion purge installation was then accomplished. 

The 
The preinspec- 

A re run  of the closed circuit  television system, a simulated engine 
f i r ing countdown, and a pretest  meeting were  accomplished on September 21. 
Countdown for the f i r s t  t es t  fixture F - 2  hot f i re  tes t  on September 2 2  was 
completed by ignition that occurred approximately eight seconds after f i re  
switch actuation. Ignition was followed, in  0.8 seconds, by rough combustion 
safety cutoff. 
cutoff function operated as  designed. 
60-g peak-to-peak loading of the engine was experienced. 
deluge was activated during the preinspection purge because of a flashback 
f i re ,  but only minor scorching of the hardware was sustained. 

Analysis of data indicated that the rough combustion safety 

The tes t  stand 
Combustion cutoff occurred when 

The engine troubleshooting functional check indicated the need for 
replacement of the thrus t  chamber ball valve assembly.  
fuel and oxidizer w a s  accomplished, and on September 28 the engine was 
reinstalled.  Fuel tanking was accomplished on September 29, and oxidizer 
tanking on September 30. 

Detanking of the 

Hot f i re  test  1A was conducted successfully on October 1. Test  duration 
was 10 seconds. 
tolerance except the oxidizer flow indicator. 
mentation malfunctioned during engine start and remained inoperative. 
system check was performed satisfactorily on October 7. Tes t  2, conducted 
on October 13, was a 20-second firing of se rv ice  propulsion engine 0006. 
Prel iminary evaluation of rea l - t ime data indicated a normal  start and engine 
shutdown. 
thrust ,  and oxidizer interface p re s su re ;  the fuel interface p re s su re ,  how- 
ever ,  was slightly below nominal with slightly high fuel flow rate .  
were  no configuration changes to be accomplished, and preparation was 
directed toward performing tes t  3. 
followed by a 5-minute wait, then a 30-second firing. 
of the tes t  indicated a successful s e r i e s  firing. 
were observed, and rea l - t ime engine performance data  were  normal .  

Real-t ime data indicated that all parameters  were within 
The oxidizer flow ra te  ins t ru-  

A 

Steady-state operation indicated nominal chamber p re s su re ,  

There 

Test 3 consisted of a 10-second firing, 
Visual observations 

No abnormal indications 

The firing schedule consists of firing t e s t s  to demonstrate the 
capabilities of the engine. 
a 30-second firing, a 5-minute shutdown followed by a 180-second firing, 
three 30-second firings (detank between f i r ings) ,  a 120-second firing, s ix  
10-second firings, and five 5-second firings.  

The tes t s  will consist  of a se r i e s  of operations: 
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N O R T H  A M E R  

Mission Abort 

Boilerplate 23 launch escape subsystem (LES) wire  harness  continuity 
checks were completed on September 16. 
received at WSMR on September 21. 

The launch escape tower was 

The canard section of the LES was installed on September 25. The 
canard a r e a  ballast  installation w a s  performed on October 1. 

The command module receiving inspection was completed on 
September 23. Buildup of the earth landing subsystem (ELS) was begun on 
September 25 with the installation of the parachute retention flaps and pilot 
m o r t a r  breakwires.  The three  main parachutes were installed. An ELS 
harness  continuity t e s t  w a s  completed on September 29. All  ELS pyro- 
technics were received, and the car t r idges were installed on October 1. 

The command module top-deck closeout w a s  completed on October 7. 
The forward compartment cover was reinstalled for the ver t ical  weight and 
balance operations. The horizontal and vertical  weight-and-balance opera-  
tions were completed. 
complete. 
canard doors was completed. 

Final assembly of the LES is approximately95 percent 
The Q-ball w a s  installed on October 7, and installation of the 

Checkout of the Little Joe  I1 simulator was completed on September 29. 
Fabrication of the intercommunications panel was completed on September 30. 

GSE installation in the pad a r e a  was completed. The LES sequencer 
benchmaintenance equipment unit was installed in the checkout t ra i le r  on 
October 12. Thrust  vector alignment operations were completedon October 13, 
The canard system position potentiometer, brackets,  and strain-gauged 
l inks were installed on October 14. 

A premate shakedown of the serv ice  module, command module, and 
The service module was mated to the LES was completed on October 14. 

Lit t le Joe  I1 booster.  

During the next report  period the thrust  vector alignment will be 
completed. 
the service module. 
installed,  and the LES wi l l  be mated to the command module. 
f o r  vehicle checkout will be continued, and the spacecraf t  will be mated to 
the Little Joe  I1 booster.  

The command module will be moved to the pad and mated to 
The soft and hard  boost protective cover will be 

Preparat ions 
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FLORIDA FACILITY (FF) 

Boilerplate 15 

Boilerplate 15 (SA-7, mission A-202) was successfully launched from 
complex 37B, Cape Kennedy, at 1122:43 hours EST on September 18, 1964. 
The spacecraft  demonstrated the alternate mode of launch escape tower 
jettison and obtained further verification of the launch and exit environmental 
parameters .  The orbital  parameters  were the following: a period of 
8 8 . 5  minutes, an apogee of 123 nautical miles ,  and a perigee of 100 nautical 
miles.  
8.  5 tons),  the S-IV instrumentation unit, and the burned-out S-IV stage.  

The orbiting vehicle consisted of the spacecraft  (approximately 

Range data indicated satisfactory te lemetry and C-band radar  operation 
from the three  spacecraft te lemetry links and the two C-band beacon sub- 
systems.  
real- t ime analysis of the telemetered data. 
occurred at T t 441 seconds a s  the vehicle went over the horizon. Boiler-  
plate 15 returned to ear th  in  the south Indian Ocean during i t s  fifty-ninth 
orbit  (estimated at 0700 hours EST) on September 22 .  
that two measurements (one reaction control subsystem thermocouple and 
one ca lor imeter )  failed to respond during the mission. 

No problems with any spacecraft  subsystem were  indicated during 
Loss of te lemeter  signa; 

Data analysis indicated 

Removal of boilerplate 15 GSE from hangar AF and pad 37B was 
completed on October 5. 
was returned to Downey. 

The checkout equipment not needed for Boilerplate 16 

Boilerplate 16 

The boilerplate 16 schedule w a s  revised because of a change in the 
micrometeoroid package delivery schedule. 
plate 16 will be available as soon as the booster schedule is published. 
four explosive bolt bodies f rom boilerplate 16 LES were  shipped to WSMR 
to support operations with boilerplate 23. The 60-day delay in the boi ler-  
plate 16 schedule allows t ime for delivery of a new se t  of explosive bolt 
bodies in  support of boilerplate 16. 

A revised schedule for boiler - 
The 

The LES buildup operation w a s  removed from the ordnance building 

Installation of the launch 
at the Merr i t t  Island Launch Area  (MILA) to the pyrotechnic installation 
building (weight and balance building) at MILA. 
escape motor and sk i r t  assembly w a s  completed on September 30. Thrust  
vector alignment adjustment on the launch escape motor w a s  accomplished 
on October 1. 
The dual-mode tower feet  were removed and replaced by new single-mode 
tower feet. 

The LES wiring continuity and insulation tes t  was completed. 
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The boilerplate 16 schedule, revised to  reflect  the 60-day slippage 
of the micrometeoroid package delivery schedule, will be re leased as soon 
as the booster schedule is published by NASA-MSFC. The LES buildup and 
checkout will be completed during the next report  period. 
boilerplate 16 field operations is  currently scheduled for February  1965. 

0 

The end of 

Modification of the loose-equipment s torage box on the hoist  beam 
was completed on October 13. 
was completed on October 15. 
attach the adapter to  the ring. 

Modification of the spacecraft  support ring 
Length was increased on the bolts that  

Sp ac  ec r aft 0 09 

The preliminary spacecraft 009 operations plan is  scheduled for 
r e l ease  on October 23. 
operations is being incorporated a s  pa r t  of this plan. 
verification mock-up operations plan i s  scheduled for publication on 
October 21. 
October 30, the spacecraft/ lunar excursion module adapter on November 15, 
the command module on December 30, and the service module on January 15, 
1965. 

New information on postflight recovery and checkout 
The releasedfaci l i t ies  

The LES i s  scheduled for delivery to the Florida facil i ty on 
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FACILITIES 

DOWNEY 

Quality Verification Vibration Testing System, Building 290 

The ta rge t  date for start ing the vibration t e s t s  requested on a revision 
to contract  change authorization 158 has  been advanced to March 15, 1965, 
f rom July 30, 1965, i n  an  atzempt to support  spacecraf t  009. 
i s sued  the single-source bid request to Ling Electronics on October 8. 
The job was inspected October 12, and the bid is expected on o r  before 
October 23, 1964. 

Purchasing 

Acceptance Checkout Equipment (ACE-SC) 3, Building 290 

All purchase o r d e r s  for ACE implementation have been placed, and 
work has  been s tar ted.  

Relocation of GSE-SMD Manufacturing f rom Slauson to Compton 

The contract  for  occupancy construction on the west  side of the 
Compton facility, building 341, was awarded October 9, 1964, and work 
began October 12, 1964. Completion is scheduled in  six weeks. 

Impact  Test  Facil i ty 

Construction to enlarge and deepen the pool at the impact t e s t  facility 
was  completed as scheduled on October 2. 

Preinstallation Acceptance (PIA) 

A contract  change authorization has  been received requiring S&ID to 

This may requi re  a major  S&ID facilities effort. 
furnish electromagnetic checkout equipment for  PIA support at off s i te  
locations and at Downey. 
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S&ID SCHEDULE O F  APOLLO MEETINGS AND TRIPS 



Crew safety sys tem 
panel meet ing 

Houston, 
Texas 

First firing of se rv ice  
propulsion sys tem t e s t  
f ixture  F-2  

Specification rev is ions  
me e ting 

F ie ld  operat ions 
support  meeting 

Toggle switch specifi- 
cat ion negotiation, 

~~~~ 

White Sands, 
New Mexico 

Berkeley, 
California 

Cocoa Beach, 
Flor ida 

Freepor t ,  

Spencer  S&ID, Hexcel 

Revised t e s t  procedure 
rev iew 

Sacramento,  
Cal i fornia  

GSE technical  manage- 
m e  n t  coordination 
meet ing 

Houston, 
Texas 

Pref l ight  field testing 
and checkout 
supervis ion 

L a s  Cruces ,  
New Mexico 

Pumphrey, Lowell 

Dykstra ,  Bet t is ,  El l is ,  
We s tfall 

S&ID, NASA 

S&ID, Chance 
Vought 

Beam S&ID, Grumman 

Hobson S&ID, Simmonds 

SPACE and INFORMATION SYSTEMS DIVISION 
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S&ID Schedule of Apol lo  Meetings and Tr ips  
September 16 to  October 15, 1964 

Date Subject Location 

me e ting 

S&ID Representat ives  Organization 

3ept. 16  to  17 

~ 

Sept. 16  to 17 Hafner %ID, NASA 1 -  
Sept. 16  to  1 8  Apollo checkout panel  Cape Kennedy, 

meeting Flo r i da  

Sept. 16 to  1 8  

Sept. 16 to  1 8  

Sept. 16  to  19  

Sept. 16 to  23 

Sept. 17 to  18 Sorensen S&ID, Aerojet  

Sept. 17 to  20 

Sept. 18 to 
Dec. 18 

Brooks S&ID, NASA 

T e s t  data  and Buffalo, 
p rocedures  review New York 

Burge S&ID, Bel l  

Musso, McFar land ,  S & ID, .V e c to r 
Wzkiecwitz 

Sept. 20 to  25 

Sept. 20 to  22 

Sept. 21 to  24 Cocoa Beach, 
F lor ida  

Sept. 21 to  25 

Wagner Sept. 21 t o  
Oct. 16 

S&ID, Aeronca 

survei l lance 

Roll orientation, Bethpage, L.I . ,  
p roblem resolut ion New York 

Sept. 22 to  2 4  

Sept. 2 2  to  2 4  Highland 
coordination 

m e  e ting e w  York 
Sept. 22 to  
Oct. 7 
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NORTH A M E R I C A N  AVIATION,  

Electromagnet ic  
compatibility presen-  
tation and rev iew 

~ -~ ~~~ 

NC. SPACE and INFORMATION SYSTEMS DIVISION 

Houston, 
Texas 

Tes t  plan objectives, 
discussion 

Block I1 attitude ru les  
and c r i t e r i a ,  meet ing 

Block I specifications, 
negotiation 

Antenna sys tems 
Block I and  I1 communi- 
cations, meet ing 

Cryogenic s y s t e m  
coordination meeting 

Tullahoma, Sept. 23 to 25 
Tennessee 

Houston, Sept. 23 to 25 
Texas 

Houston, Sept. 23 to 25 
Texas  

Houston, Sept. 27 to 29 
Texas 

Las  Cruces ,  Sept. 27 
New Mexico 

Fabricat ion problems,  
evaluation 

Steer ing committee 
m e  e ting 

Working group meeting 
on boilerplate 27 test 
plan 

Tarrytown,  Sept. 27 to 
New York Oct. 2 

Bethpage, L. I . ,  Sept. 28 to 29 
New York 

Huntsville, Sept. 27 to  30 
Alabama 

Pre l iminary  r e s u l t s  of  
passive the rma l  control 
study presentat ion 

Houston, 
Texas 

Integrated guidance and 
control  lunar  excursion 
module meet ing 

Houston, 
Texas 

F i s c a l  year  1965 
budget review 

Configuration of 
guidance and navigation 
system, meet ing 

Subcontractor review 
meet ing 

Boulder, Sept. 28 to 30 
Color ado 

Cambridge, Sept. 28 to 3C 
Massachuset ts  

Binghamton, Sept. 28 to  
New York Oct. 2 

S&ID Schedule of Apollo Meetings and Tr ips  
September 16 to October 15, 1964 (Cont) 

Subject ~ L o c a t i o n  1 Date 0 r ga niz a tio n S&ID Representat ives  

Zibb, Wagner 

Ross 

Technical s ta tus  review Buffalo, 
New York 

Sept. 23 to  25 

;&ID, NASA Specifications briefing Houston, 
Texas 

Sept. 23 to 25 

;%ID, NASA Sept. 23 to 25 Edziak, Hi rahara  

Cadwell, Koppang 

$%ID, NASA Henley, Mielak 

Wheeler, Karl ,  Nichola: 
Kinsler ,  Dodds, Levine, 
Nelson, Cook, Page, 
Ze me nick 

;&ID, NASA 

~~ 

McCabe, Bologna, 
McQuerry,  R o s s  

:&ID, NASA 

Segard <%ID, NASA 

0 
Radar design review Bethpage, L. I . ,  Sept. 27 to 28 
meet ing New York 

Damm 5&ID, Grumman 

S&ID, Simmonds Bratf i  sch ,  McKellar 

Milliken, Gustavson, 
Mansfield, Jacobson, 
Garton,  Kranz 

S&ID, Grumman 

Tooley, Brown %ID, NASA 

S&ID, NASA Barnet t ,  Merhoff, 
Svenson, Eber le  

Sept. 28 to 29 

S&ID, NASA Walli Sept. 28 to 29 

~~ 

Templeton, Bouman, 
F r o s t  

S&ID, Beech 

Heber t ,  Fatton S&ID, MIT 

S&ID, Genera l  
Prec is ion  

Freedman 
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Subject Location Date S&ID Representat ives  Organization 

Engineering l ia ison 1 
Model wind tunnel tes t s  1 Zleveland, 

3hio 
Sept. 2 8  to 
Oct. 1 9  

Udvardy, Kofenstein S&ID, NASA 

Minneapolis, 
Minnesota 

Sept. 28 to Radeke 
Oct. 2 3  

Ba rne  tt,  Bennett, 
Robertson, Chamberlain,  
Dudek, Levine 

S&ID, NASA 

Ki cinski, Ollodor t S&ID, Air Product  
& Chemicals  

Houston, Sept. 30 to 
Texas Oct. 2 

Rolling Meadows, Oct. 1 
Illinois 

Cadwell S&ID. NASA 

Beeman, Brown S&ID, General  
Time 

Drucker 

Sheere,  Percy  

Lee 

S&ID, Grumman 

S&ID, Honeywell 

S&ID, Explosive 
Technology 

Bethpage, L . I . ,  
New York 

Minneapolis, 
Minnesota 

Santa Clara ,  
California 

Oct. 4 to 6 

Oct. 4 to 7 

Oct. 4 to 6 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 
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S&ID Schedule of Apollo Meetings and Tr ips  
September 16 to October 15, 1964 (Cont) 

Design review meeting Souston, Sept. 28 to 
Texas Oct. 2 Petak, Mooney, Mil ler  , I S&1D9 NASA 

Dimitruk, Ferguson,  

Las C r u c e s ,  Sept. 28 to 
New Mexico Oct. 3 

Teter  %ID, NASA 

Qualification t e s t s ,  
technical support 

S&ID, Honeywell 

Simulation p rogram 
presentation 

Houston, 
Texas 

Sept. 29  to 
Oct. 1 

Monthly coordination 
meeting 

Minneapolis, ' Sept. 29 to 
Mi nne so t a  Oct. 2 

Wallace S&ID, Control Data 

Simulation p r o g r a m  
plan presentation, 

Houston, 
Texas 

Sept. 29 to 
Oct. 2 

Barnett, Dudek S&ID, NASA 

Delivery schedule 
evaluation 

~ ~~ 

Tarrytown, Sept. 30 to 
New York Oct. 2 

Wermuth, Field S&ID, Simmonds 

Houston, 
Texas 

Ha rkin s, Gi 1 son, 
M o r r i s  

Sept. 30  to 
Oct. 2 

S&ID. NASA GSE and checkout 
presentat ion 

Review of hardware 
s ta tus  

Field Tarrytown,  
New York 

Sept. 30 to 
Oct. 3 

S&ID, Simmonds 

Specification changes, 
review 

Allentown, Sept. 30 to 
Pennsylvania Oct. 6 

Quality assurance  
requirements ,  review 

Milestone accomplish-  
ments ,  review 

Television p r o g r a m  
status ,  review 

Houston, 
Texas 

Oct. 1 to 2 Moreno, Kolb, Dunphy, S&ID, NASA 
Lowrance 

Houston, 
Texas 

Oct. 1 to 2 Court is  S&ID, NASA Vehicle ground 
ope rat ions coo r dinat ion 

ASP0  edi tor ia l  review 
board meeting 

Houston, 
Texas 

Emr ich  S&ID, NASA Oct. 1 to 4 

Supplemental 
agreement  negotiation 

Thermal  s imulators ,  
discussion 

Development act ivi t ies  
survey  

Engineering coordina- 
tion meeting 

~~ 

San Diego, 
California 

Oct. 4 to 6 Proc tor  S&ID. General 
Dynamics 
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/ 

Bethpage, L.I., 
New York 

Bethpage, L.I . ,  
New York 

Las C r u c e s ,  
New Mexico 

Sacramento , 
California 

Oct. 5 to 7 Neatherlin 

Oct.  5 to 8 Smith 

Oct.  5 to 8 Wogensen 

Oct.  5 to 9 Mower 

Design engineering 
review 

P r o g r a m  and valve 
design changes, 
discussion 

Technical problems 
coordination and review 

Bethpage, L.I . ,  Oct.  6 to 7 Kehlet, Fagan, 
New York Walkover 

Sacramento,  Oct.  6 to 8 Bellamy, Cadwell 
California 

Stamford, Oct.  6 to 8 Ross  
Connecticut 

Bethpage, L . I . ,  
New York 

I 

Oct.  6 to 9 Rutkowski, Chr i s ty ,  
Mansfield, Githens,  

Oct.  6 to 30 

Oct.  7 to 9 

Oct.  7 to 9 

Whitanis 

Hagelberg,  T r e m a n  

Haglund 

Engineering coordina- 
tion meeting 

1 
Houston, Oct.  8 to 9 Fouts,  Hogan, Falco, 
Texas Johnson 

Oct.  8 to 9 F r a z i e r ,  Finley,  
Hatchell ,  Bennington 

Enginqering coordina- 
tion meeting 

Houston, Oct.  8 to 9 Nicholas S&ID, NASA 
Texas 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 
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S&ID Schedule of Apollo Meetings and Tr ips  
September 16 to October 15, 1964 (Cont) 

Location -1 ~ Dat, 7 S&ID Representat ives  Subject O r  ga nix a t  i o n  

SSrID, Collins P r o g r a m  review and 
schedule negotiation 

Cedar  Rapids,  
Iowa 

Oct. 4 to 9 Hagelberg 

Technical coordination 
meeting 

San Diego, 
California 

Oct. 5 to 6 Batson S&ID, General  
Dynamics 

S&ID, NASA 
~ 

Cryogenic sys t em 
coordination 

L a s  Cruces ,  
New Mexico 

Oct. 5 to 7 Segard 

Common usage 
equipment, discussion 

S&ID, Grumman 

Lunar excursion 
module M-5 mock-up 
review 

S&ID. Grumman 

Fluid distribution 
system concept design 
review 

S&ID, NASA 

~~~ 

S&ID, Aerojet  Pr o je c t engine e ring 
coordination 

S&ID, Grumman 

%ID, Aerojet  

S&ID, Barnes 
E lec t r i c  

~~~ - 

Ground development 
t e s t  working group 
meeting 

Bethpage, L. I . ,  
New York 

Oct. 6 to 8 1 Russell ,  Jones,  j Severine,  Myer 
S&ID, Grumman 

T e s t  data working 
group meeting 

S&ID, Grumman 

Compatibility t e s t  
p rog ram support  

Houston, 
Texas 

S&ID. NASA 

S&ID, General 
Time 

Central  timing equip- 
ment  milestone status,  
review 

Rolling Meadows, 
New York 

S&ID, Beech Design review meeting Boulder, 
Colorado 

~~ 

Acceptance testing 
c r i t e r i a ,  discussion 

Houston, 
Texas 

S&ID, NASA 
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Location 

Houston, 
Texas 

Bethpage, L. I . ,  
New York 

Houston, 
Texas 

Cocoa Beach, 
Flor ida 

McCarthy, Nelson, 
I'rooline s 

S&ID, Grumman 

Wickline, Gibb %ID, Je t  Researc  

Sandbe rg ,  W oosle y 

Mower 

0' Reilly 

S&ID, NASA 

S&ID, NASA 

S&ID, P r a t t  & 
Whit ne y 

Atlas 

Brannen 

S&ID, NASA 

S&ID, Honeywell 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 
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S&ID Schedule of Apollo Meetings and Tr ips  

September 16 to October 15, 1964 (Cont) 

Subject Date S&ID Representat ives  Organization 

;ampbell, P ivar  S&ID, NASA Design detai ls ,  review k t .  8 to 9 

Lighting sys tem design 
and mock-up review 

T e s t  requi rements ,  
discus sion 

Vehicle ground opera-  
t ions plan, coordination 

Ict .  8 to 9 

k t .  11 to 1 2  Zraham S&ID, NASA 

McCloskey S&ID, NASA 

S&ID, Consolidatec 
Ohmic Devices 

l c t .  11 to  14  

Engineering review 
meet ing 

l c t .  11 to 15 New Hyde Park ,  
New York 

Little Fa l l s ,  
New J e r s e y  

Houston, 
Texas 

I 
~~ 

Teravskis ,  Temoyan S&ID, G. P. I. C r i t i c a l  design review 
meeting 

3ct. 11 to 16  

S&ID, NASA Engineering act ivi t ies  
coordination 

3ct. 11 to 18 Boykin 

Faci l i ty  survey  Dallas, 
Texas 

3ct .  12 to 13 

3ct. 12 to 13 Simulation p r o g r a m  
r e s u l t s ,  review 

Technical  p r o g r e s s  
evaluation 

Houston, 
Texas 

Sacramento,  
California 

3ct. 12 to 16 

Spare par t s  proposal 
fact-finding meeting 

3ct .  12 to 16 E a s t  Hartford, 
Connecticut 

Houston, 
Texas 

01 son Product ion control  and 
checkout procedures ,  
coordination 

3c t .  12 to 14 S&ID, NASA 

Minneapolis, 
Minnesota 

3 c t .  12 to 17 Pumphrey, Lama S&ID. Honeywell Engineering coordina- 
tion meeting 

Engineer ing l ia ison Oct. 12 to 30 Las  C r u c e s ,  
New Mexico 

Thurman S&ID, NASA 

Mat i s  o f f  S&ID, Dalmo 
Victor 

Technical  coordination 
meet ing 

Santa Clara ,  
Cali fo rnia 

Oct. 13 

Guidance and navigatioi 
implementation me etinl 

Oct. 13 to 14  Houston, 
Texas 

Huntsville, 
Alabama 

Oct. 1 3  to 1 4  Radey %ID, NASA Lunar excursion modul 
adapter ,  t ask  force 
meet ing 

Design requi rements ,  
review 

Oct. 13 to 14  Houston, 
Texas 

T h e r m a l  s imula tors ,  
d i scuss ion  

Minneapolis, 
Minnesota 

Oct. 13 to 14  
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Location 

Bethpage, L . I . ,  
New York 

Sacramento,  
California 

Grand P r a i r i e ,  
Texas 

Date 

Oct. 13 to 15 

Oct. 1 3  to  16 

Oct. 13 to 16 

Minneapolis, 
Minnesota 

Oct. 14  t o 1 6  

Sacramento,  
California 

Oct. 14  to 16  

N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 
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e S&LD Schedule of Apollo Meetings and Tr ips  
September 16 to October 15, 1964 (Cont) 

Organization 

S&ID, Grumman 

S&ID Representat ives  

Lopez 

Subject 

Mission planning, task 
force meeting 

Fow S&ID, Aerojet  SPS engineering design 
review meeting 

Faci l i t ies  investigation Re i thmaie r S&ID, Ling-Temco 
Vought 

~ 

Houston, 
Texas 

Cole, Rider ,  Steinwachs, 
SeLegue, Helms 

S&ID, NASA Oct. 1 4  to 15  Development flight 
documentation 
identification, meeting 

Potential p rogram,  
management and status 
review 

Acceptance testing 
participation 

Houston, 
Texas 

Hirahara S&ID. NASA Oct. 1 4  to 15  

~~~ 

S&ID, Aerojet  Sacramento,  Oct. 14 to 15  
California 

Murphy 

Design interface 
working group meeting 

Bethpage, L.I . ,  Oct. 1 4  to  16 
New York 

Gustavson, Neatherlin S&ID, Grumman 

Sacramento,  Oct .  14 to 16 
California 

Barker  S&ID, Aerojet  P r o g r a m  status  
briefing 

Block I1 communicatioi 
sys tem design changes 
me e ting 

~~ ~ 

Houston, 
Texas 

Tyner S&ID, NASA Oct. 14  to 16  

Engineering review 
meeting 

Minneapolis, Oct. 14 to 16 
Minnesota 

S&ID, Honeywell Barne t t, Bennett, 
Pe te r son 

Gilman 

~~ 

S&ID, Honeywell De s ig n r e qui r e  me nts 
coordination meeting 

Service propulsion 
engine qualification 
design review 

Cadwell, Colston, 
Simkin, Koppang, 
Dupaquier 

S&ID, Aerojet 

Heaton S&ID, NASA Oct. 14 to 16  

Oct. 14  to 22 

Engineering coordina- 
tion meeting 

Specification and tes t  
procedure coor dinatior 

Houston, 
Texas 

Minneapolis, 
Minnesota 

~~ 

Hunt %ID. Rosemount 

S&ID. Aerojet  Gimbal sys tem design 
review meet ing 

Sacrament  0, 
California 

Tut t , Jansen 

Subcontractor 
performance evaluatio 

Cason S&ID, General  
Time 

S&ID, NASA Boilerplate 23 design 
engineering inspection 

Las Cruces ,  
New Mexico 

Oct. 15 to 16  Ba jkow ski 
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